Effect of distribution of unfavourable codons on the maximum rate of gene expression by an heterologous organism.
We have analysed theoretically the effect of the relative position of unfavourable codons on the maximum level of synthesis of foreign proteins in E. coli. We predict that the occurrence of such codons scattered in the corresponding genes has little effect. In contrast, clustering (in our terminology indicating directly adjacent codons) of unfavourable codons is predicted to dramatically reduce the maximum level of protein synthesis. The context effect would explain the reduction of expression level for a chloramphenicol acetyl transferase gene modified by Robinson et al. (1984), which contains 4 contiguous unfavourable codons. As an example, we predict that due to the different downstream contexts of unfavourable codons in the alpha 1 and beta interferon genes, the maximum level of synthesis in E. coli for these proteins will be different.